A functional protein microarray approach to characterizing posttranslational modifications on lysine residues.
Functional protein microarrays offer a versatile platform to address diverse biological questions. Printing individually purified proteins in a spatially addressable format makes it straightforward to investigating binary interactions. To connect substrates to their upstream modifying enzymes, such as kinases, ubiqutin (Ub) ligases, SUMOylation E3 ligases, and acetyltransferases, is an especially daunting task using traditional methodologies. In recent years, regulation via various types of posttranslational modifications (PTMs) on lysine residues is emerging as an important mechanism(s) underlining diverse biological -processes. Our group has been developing and applying functional protein microarrays constructed for different model organisms to globally identify enzyme-substrate interactions with a focus on lysine PTMs. In particular, we have characterized the pleiotropic functions of a ubiquitin E3 ligase, Rsp5, via identification of its downstream substrates using a yeast proteome chip. Also, we have identified nonhistone substrates of the acetyltransferase NuA4 complex in yeast, and revealed that reversible acetylation on a metabolic enzyme affects a glucose metabolism and contributes to life span. In this chapter, we will provide detailed protocols for the investigation of ubiquitylation and acetylation. These protocols are generally applicable for different organisms.